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IMFLUEWCE OP AMBIENT TEMPERATTJEE ON THE PRODUCTION OP 
RESTRAINT ULCjERS IN THE BAT 

L. Buchel and D. Gallalre , presented "by Jeanne Levy 
O'oe In a.preyiQus y?Qrk--Hl] .^e p^ed th.e ‘e^cp'erliaental condi-:'' 
tions In wKi'ch' it Is .possible,’ by- .using .the iaJ 5 mob.i'liz±ng procedu- 
re recoramendediby. Rossi, Bonfils et -al £23, to obtain In the 
white raty previously .suhj'eeted .to a 24 hour fast, a high per- 
centage of experimental ulcers lyith: a short period of restraint 
not .surpassing two and a. .half hours. During these experiments, 
which regularly produce 82 .to @5^ ulcerous lesions among the 
animals, the rats are’ maintained at an ambient temperature of 
22 .+ 1°C. However, in summer, during periods of high heat, with- 
out cllmatization, when the enviro’nmental temperature exceeds 
22®., some ’apparently aberrant series Include only a very* low- 
frequency. of ulcers. These observations have justified, during 
the study of protective substances £3,43, the use of experimen- 
tal control animals the same day. They have also led us to exam- 
ine, in a , systematic manner, the influence , of ambient tempera- 
ture on the production of restraint ulcers in the rat. 

Itfe subjected the rats to restraints of two and a half hours 
at different ambient temperatures ranging betweenn32 and l4°C./l8l8 
but -cons-tant during the duration of. each experiment. Vfe esfcael 
blished the favorable action of cold on the frequency of the ul- 
cers. Besides, Brodie and Talltskl-'ES], who place the animals 
in an enclosure’ maintained in 5“6°C have already pointed out the 
favorable action of cold associated with a one hour restraint 
on the appearance of gastric hemorrhages in the rat.; 

It seemed of interest to us to seek' to reduce the duration 
of the restraint to one Ixour and a half in the different condi- 
tions of exteriorrteraperature and to omit the fast,, whatever the 
duration of the restraint' might be. 


A part, of these results wa-S' object of 'a .communicaticin to 
the 85 th .Congress of the ■'French, Association for. the Advancement 
of Sciences, Rouen, July 8-rl-3,-. 1986. -C^) .See title 'page 
** ^th the tec’hriical ‘co-l lab oration of J. Absil See’ title 

page 

.*-**Numbers in margins indicate foreign pagination. 
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¥e experiment on female rats, of -the Wiatar breed, about 
six weeks old, .of llO to 120. 'gm in .weight. The .control animals 
eind those subjected to the restraint are placed for the dura- 
tion of this in an enclosure maintained at a constant tempera- 
ture, fixed respectively at 32, 28, 24, 22,- 19 and 14®C. -In 
each experiment are noted:, .the rectal temperature of the animals 
at the beginning and at the' end of the restraint, and the per- 
centage of animals developing ulcers as well as the average in- 
dex allowing measurement of the severity of the ulcerous damage 

Ej 


1. PRODUCTION OF ULCERS AS A FUNCTION OP THE AMBIENT TEMP- 
ERATURE -■ Rats subjected to restraint after a .'fast', of '24 hours 
Ctable '1, 1st part). - Two and a half hour restraint. - At am- 
bient temperatures of 32, 28 and 24°, the percentage of animals 
developing ulcers is low, not exceeding 35^- As soon as the 
temperature falls below 24°, the frequency of ul'cers rises reg- 
ularly to reach 95^ at 14°; .the severity of the ulcers Caverage 
index) rises 'in a parallel manner. The control animals, placed 
in the same temperature conditions, but not subjected to restraint 
do not develop ulcers. 

Restraint of one and a half hours. - The results are super- 
Imposable on those obtained in the animals subjected to a two 
and a half, hour restraint. The percentage of animals bearing 
ulcers rises in proportion to the fall in' ambient temperature: 
it goes from 15 to 7-5^ While the' temperature varies from 32 to 
14°. 

- Rats.Js,ub.j.eht_ed_to restraint without urlor fasting. Ctable 1, 
2nd p'arx;;;,’ - Rats not having been subjected to a prior fast are 

less sensitive to the ulcerogenic action of restraint, .whatever 
the ambient t'emperature might be. However, at 14° .the ulcer 
frequency is still 'great: .45^ after a one and a half hour res- 

traint and' 6'2^ after a two and a half hour restraint. 
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One' 'might wonder if the adjuncti’on of the' ,celd to. the res- 
traint which potentiates'- -the. frequency of. ulcers,’ leadsr-to gas- 
tric lesions which are different' 'or. .of the same nature as those 
obtained .when the animals ’are maintained at the temperature at 
which they were raised. In order .to bring some light upon this 
subject, we intend to examine- -the .effects, of se^veral protective 
substances while the animals are maintained at variable tempera- 
tures . 

II : PRODUCTION OF ULCERS AS A FUNCTION OF THE THERMAL 

EQUILIBRIUM (table 1). - Fe observed running parallel to the 
elevation in frequency of the ulcers, especially at ambient tem-r 
peratures of 19 and l4?, a significant lowering of the rectal 
temperature at the end of the restraint, whatever the duration 
might be, one and a half or two and a half hours, 'whether or 
not the animals were subjected to a prior fast. This hypo- 
the'rmia, whose' central origin was .demonstrated by Bartlett et 
al 163;, is one of the consequences of the restraint, . since the 
control -rats who were free in the same ambient temperatures 
show a lesser fall in their rectal temperature. 

Even though there is suppression of the hypothermia in 
rats placed in warmer- enclosures, 32 to. 28^, it .does not com- 
pletely prevent -ulcer production .(table I), and it does not/l820 
seem to be '.the sole. 'factor, for the potentiation observed. The 
following experiments aleo work against the hypothesis of a 
primordial role’ of the' hypothermia; phenobarbital (inaa non- 
hypnotic dose) and chloral hydrate '(in a hypnotic dose) which 
exaggerate .the hypothermia due to the association of cold and 
restraint, clearly decreases both .the frequency and the severj- 
ity. .of ulcers. 
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Number ’Mbieat Duration 

of rats temper- of the 

ature restraint 

degrees- C.. hours 



Ave-rage 
inde^; -h 


Change in rec- 
tal temperature 
kuring the res- 
res-traint deg- 
rees C. 


1st par 


- Rats subjected to restraint after a 24 hpur fast 

32 0 0, . 

32 2 ' 1/2 2 i : ’ 0'.6 + 0.43 - t 1 - 

28 0 - 0' - — ‘ ' J • ° 

28 2 1/2 . 21 -' 0,32 + 0.17 - ' + 0 . 

24 0 0 . • — 

24 2 1/2 ’35 ' 0.85 + 0..33 - xl , 

o o n n . — — 0 


0 

2 ' 1/2 
0 

2 1/2 . 
0 

2 1/2 
0 

2 1/2 
0 

2 1/2 
0 

2 1/2 
1 1/2 , 
l/'l/2 
1 / 1/2 . 
0 

1 / 1/2 


' o; 6 + o'. 43 

: 0,32 + 0.17 

'0.85 + 0.,3^ 

2.1 + 0.3^ 

.2.89 j; 0.1< 
... “• 

, 3.‘21 + 0.1^ 
0.-.23, t o.i; 

0.42 t 0,1' 
1.78 I 0.2! 

2.Q5 + 0,5( 


2nd paj 


Rats subjected tc restraint without a prior fast. 
22 . 2 1/2 30 0.55 +0,2 ~ 0. 


2 1/2 
0 

2 1/2 
1 1/2 


30 

0 

62.5 

45 


1.80 + 0.4 
0.90 -+ 0.3 



% 

Animals bear- 
ing ulcers 

— ^ 

Average 

. indez 

Change in rec- 
tal temperature 
during the res- 
traint degrees 

C. 

60 

1.65 + o«3 

^3-. 2 

15 

0.25 + 0.1 

-5.5 

30 

0.55 + 0.2 

- 9.3 


Substanaes administered 
(dose) 


Controls- 

Phenobarbital 

(100 mg/kg) 

Chloral hydrate 

(300 mg/kg) 


Groups of. 20 female rats^ having fasted 24 hours, subjected 
to a one and a half hour restraint, at an ambient temperature 
of l4 + 1°C. The substances are administered pf the intra- 

peritoneal route at the beginning of the restraint. 

Table II. 
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Conclusions 


1. The production of restraint- ulcers, whetl^r the rat was 
previously 'subjected' -to a 24 hour fast or not,- is fa-yored by 
the lowering of the environmental temperature, notably when it 
is lowered from 24^^ to l4°C. 

l 2. The adjunction of cold to. the restraint and to the prior 
fast allow the duration of the restraint to be reduced from 
two and a half hours at 22®C. to. one and a half horirs at l4° 
to obtain ulcers with the same frequency Cabout 70^) and of 
the same severity. 

3. Study of substances exercising upon the restraint ulcer 
either an aggravating action or a protective action of short 
duration, will be performed at variable ambient temperatures 
which 'del'intit, as a function of the duration of the restraint 
more or less great frequencies of ulcers. 
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